Long term exposure to the chemokine CCL2 activates the nigrostriatal dopamine system: a novel mechanism for the control of dopamine release.
Accumulating evidence show that chemokines can modulate the activity of neurons through various mechanisms. Recently, we demonstrated that CCR2, the main receptor for the chemokine CCL2, is constitutively expressed in dopamine neurons in the rat substantia nigra. Here we show that unilateral intranigral injections of CCL2 (50 ng) in freely moving rats increase extracellular concentrations of dopamine and its metabolites and decrease dopamine content in the ipsilateral dorsal striatum. Furthermore, these CCL2 injections are responsible for an increase in locomotor activity resulting in contralateral circling behavior. Using patch-clamp recordings of dopaminergic neurons in slices of the rat substantia nigra, we observed that a prolonged exposure (>8 min) to 10 nM CCL2 significantly increases the membrane resistance of dopaminergic neurons by closure of background channels mainly selective to potassium ions. This leads to an enhancement of dopaminergic neuron discharge in pacemaker or burst mode necessary for dopamine release. We provide here the first evidence that application of CCL2 on dopaminergic neurons increases their excitability, dopamine release and related locomotor activity.